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CII0C0B 3AKAIMQAHHS CTPOMTEILCTBA CKBASKHH 

Ii30dpe Tease othocztch k dypeamo, a uueaHo - k cnocody 
3aicainHBaiii!a CTpoHTeJiiCTBa CKsas^HH. 
5 HaHdonee acrceKTEBHO Haoroainee n30dpe?eHae uoaceT 6m h 

HCBOJn»3OBaH0 B CKBaKHHaX, HTJenmiX ropfl30UT£UH»mi2 T^iaCTOK 

CTBOJia, npodypeHHHft b ddoj^ktiibhom njaacTe, a Taicse b cjiy- 
najix, Korjca HeseJia?eji£HO yMeHiinaii snaweTp cKBa&HHu, a Bps 
Hajnraan ysacTKCB b HHTepBajie ycTaaoBKH XBocTOBHKa, cjioaea- 

10 hhz &sa(5ociieMeHTiipoBaEflUMz nopojiaMH, rae mem uecto odBajm 
nopojm, KaBepH03Bne 30EH h 30kh norjiomeHaa npouHBo^Hofl she- 
kocte, o6mm nepeKpHBaeMHe npoMssyroiHHMH kojlohbbmh Tpyd 
mm KOJioHHaMH - "zeTyiRam"* 

npeOTecTByimaS ypoBeHi> TexHZKH 

15 Ilpn 3aKaH^ZBaHJiH cTpoMSJCCTBa cKBaKHKH HeodxojmMO 3a- 

KpenBTB ee cienay b uETepaajie npoayKTEBHoro imacTa, *rrodn 
DpenorBpaTHTi odEajniBaHiie nopojm h, ksjc cjie^cTBae sxoro- 
yxy^meHEe DDCTyn;ieHiiH npoEyrapm b cKsaszBy H3 dpo^kthbho- 
ro rusacTa. JLhh stoS nejm b 30He npojcTKTHBHoro naacia cKBa- 

20 shhh ycTaHaBJiHBaaT xboctobhkh c $mn>TpaMH. KpoMe Toro, b 
EHTepBara ycTaHOBKH xboctobhicob c gmn>TpaMn iacTo BCTpera- 

KJTCff 3DHH OCJIOZHeESi, T3KHB KaK HaJBT^Ee KEBepH, OdSaHOB 20- 

poaa, BoxooposBJieBBJi, norjiomeaae npoaHBO*iHo2 annxocra, dde- 
UUKBBE8 k npoayicTBBHauy mmcTy HenpoflyKXBBHHx y^acTKOB mm 

25 npepHBaHEe ero vaxBm y^acTKaME. B srzx cjy^iaax Heodxojmuo 
BajesHO pasodmaTL yxaaaHHHe y^acTKB h sohh ot nposyRTBBEo- 
ro nJiacTa. Bee aio rpedyer tozs&na. MaTepzajiiHHX 3aTpa? e 
npaMeHeHHH CDenzaJiBHoro caosnoro oCopyuoBaKBa. 

HsBecTHH Tpn npHummnaJTLHo ownnasiHEXCfl ^pyr o? apyra 

30 cnocoda ycTaHOBKn xboctobbkob c fisji&TpaME, DpsweaaeHHe nps 
3aj<afnBBaH2B cTpoiiTezLCTBa .cKBazan: uo^BecKa iia qeueHTHQu 
KauHB , Ha KJmHiHX a Ha onopaofi DOBepxHocra ( "CnpaBO^umK 
no KpeEJisHHZ) He$TABHX n ra30BKX CKBaszH", A.l-uEyjiaTOS, 
1981, c.137-146). 

35 Cyrfc cnocoda ycTaHoakn XBOCToazKa c qpanBTpOM Ha ne- 

-MeHTHDM KauHe aaKJUDtiaeTCE b no^teuie TajADDHaxHoro pacTBopa 
Ha bcd flJiHHy XB0CT0B2Ka, yaepsHBaeMoro Ha Becy dypHJEbHHMu 
Tpydai4S, yjiaJieHEn TaMnoaasHoro pacTBopa, no^KHToro Btane 
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XBOCTOBHKa, B OTCOe£HBSHEH dvpHJILHHX TPyti OT XEOCTOBHKa 

to^ko nocJie odpasoBaHflH b saTpydHOM npocTpaacTBe aeMeirPHO- 
ro KaMHfl. 

IIosBecKa xboctobhkdb c cnjiiTpawa na kjbjhbhx ocyrnecTBJW- 
5 eTCJi tojobko b odcaaeiiKOM cTBOJie CKB3.KHHU, rae HeT H3H0Ca 
BHyTpeaHeJl noBepxHocTa odcajanx Tpyd t uyieu safumnHBaniw 
XBOCTOBHKa DJianiKaMH, pacnojioaeEHM.iH Ha EapyatHoa noBepxHO- 
cra noaBecHHX ycTpo2cTB, KOTopae bxowt b KOJimeBoS Mexico- 

JIOHBHfi 3QSOP- 

10 3tot cnocod HenpHiJeHmi opn u&ma (MeHee 30 mm) Kojitue- 

bhx aasopax, ecjtn cnyca XBOCTOBHKa conprseH c npopadOTKoa 
' ocjiosHeHHoro ctbojb csBaszHH a pacxaKHBaHHeH XBOCTOBHKa, 
jcoraa BHyrpeHHSH dobopxhoct* odcajwoa kojiohhh, b Koiopoll 
DJiaHBpyeTCH yciaHOBKa, awesT HesonycTauHfi bshoc, Koraa Bee 

15 XBOCTOBHKa c qpjuiBTpoM DpeBHDaer IOOO kH. 

nojtBecpy xboctobhkob aa ynope ocymecTBJWDT aa CTaHH- 
oHapHHx racTKax cKsasaHH, rae y*e odpaaosaHa onopHaa do- 
BepxHOCTi, b Ka^iecTBe icoTopoii acnojiMyiDT: npoToiKH BHyrpa 
naTpy6KOB. DDacoejtaKflewHx k HZHHewy KOHny npewwfi kojioh- 

20 hh; BepxHzfi KOHea paiiee cnymeHHoro XBOCTOBHKa; sosy nepe- 
xoaa ot dojnanero aaaiaerpa k MeHimeuiy npa mxpa™*P*o* npo- 
MesyroiHOH KOJioHHe, aoiopoa odcaaeHa ciCBasaHa. 3tot cnocod 
npHaeHBM jmno> npa yoJiOBHax caycKa XBOCTOBHKa ao aa^asHOft 
rjiydaHH. Haase nojBwcHoe ycTpoftcTao xboctobhkb He aottaeT 

25 ao ynopa a He cpadoTaei. 

HajiocTaTKaMH y*a3aHBHX cDOcodDB yc?aHOBaa xbdctobbkob 
c cmiLTpaMH npH aaaaHHBBaaaa cTpoHieJCCTBa cKBasaHH hbot- 
D Tcs:cyaeaae apoxoaiioro ce^eaaa cicaasHHH as-sa aeodxoamto- 
cte npiDieHeHiw oa3*eaaHHTeJieH a noaBecHHX ycTpoScTB, koto- 

30 pue onyoKarr BB^tpt yse odcaaeHHoa cKBasaaH, aeodxcaaMocTB 
npaMeaeHaH caoaanx do KOHCTpyaoaa pasieaaaaTejieH a aoaBec- 
hhx ycTpoficTB, a Taxae orpaaaseaHOCTB BpaweHeaafl, odycjios- 

ZBBSBH B03MOSHOCTWO DO^BeCKH XBOCTOBBKOB TOJILKO B Odcaxeff- 
HOM CTB0J6 CKBaKHHH (KpOMe CDOCOda yCTBHOBKH Ha IieJ.ieHTHOM 

35 aauHe)* 

KpoMe toto, HeaooratKOM cnocooa n ohm cm sboctobhkob 

C ftMMPBMH H3 netjeSTHOM JOMHS HBJHeTCH HBOCXOSEMOCTB 

nZemwZuix XBOCTOBHKa, ^o cbhsbho c oojuohmh m?**- 
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mh ueMeHTa 11 BpeneEH Ha nposejieHfce patfoT 2 osHxaaue 3aiBep- 
seBaffiia qeMeHTHoro pacTBopa. Hpn stom H80(5xo^emo ocymecTB- 

JIgTL DOCTOflHHyiO UpOMHBKy CKB3SHHK D0CJI8 HeMe HTHpOBaUHH 

xBOcroBHKa b TeTORne Bcero BpeMeaa oiamamiH 3aTBepseBaHafl 
5 ueMeHTHoro pacTBopa c oaHOBpeMeamiM BpaqenzeM dypHJanoil 
kojlohhh. npZTOK, padoTe no aeweHTapoBaHm) xboctobzkob npH- 
cymn aBapan, Tawie, HaupaMep, kbjc: HeB03MOKHOcTB orcoe^HHe- 
hzh KOJtoBKH dypajttHHx Tpyd ot XBOCTOBHKa, BCJiejttCTBHe npHMe- 
hsheh pesBrfoBHX pa3i>ejtfiHHTejiefi; cpopesaHse odcajttHHX Tpyd h 
10 3acJypHBaflze HOBoro ctbojei npa pa3dypzBaHaH ocHaciKH n ysJiOB 
coe^uuaefiusfi ceKrmfi Tpyd z \i\pyrux. 

Kpoue Toro, abh EHDOJiHeanH padorr do iieKeHTJXpoBaHHD 
XBOCTOBHKa Heodxojowa cooTBeTCTBynnaa TexHHKa (ueMeHTiipo- 
BoiHHe arperam) h dpzrajm pado*asx. 
15 Que ojjhem HejiociaTKOM aioro cnocoda HBJweTCH HeBoaMOK- 

hoctb ero Dpme&eBZK npn Hajnrcsifl 3 oh nomomeHRH. b EHTepBajie 

yCTaHOBKH XBOCTOBHKa. 

H3BecTeH Taicse cnocod 3aKaEnHBaHZfl cTponrejiBCTBa cKBa- 
khh (su f A, IS59626), BKjmraanmifl b ceda bsojwiihd 30H ocjiok- 
20 Hemifl dypeajafl, pacnojrozeaHHX Bmne dpojt/kthbh or 0 BJiacTa 30 
ero BCKpHTEH , cnycK b ckbsmzsj kojiohhh odcaaHHX ipyd c 

$HJttTpOM-XBOCTOBHKOM 2 IIOBTpaTOpSMH , saUOJIHeHBe $XUILTpOBOfl 

30HH cKBassiHH BpeueHHD aaKynopHBaBapai !4aT8pHaJI0i! h neMeHTH- 
pOBaHue kojiohhh oOca^HHX Tpyd npH repue th^hom passeaHHeKHB 

25 dojioctz ozjih Tpa -xbo ct osiLKa. ot dojioctk kojiohhh nepeMiratol! , 
pa3pymaeMofi nocJie ee qeMeHTHpoBaEZH. 

3tot cnocod He odeoneHHsaeT aasexBoro paaodmeHiw npo- 
ayKTHBHoro BJiacTa ot nepeueaanoaxcfl c hem HenposyKTHBimx 
yqacTKOB z BHmeJiesamzx ot npoayitTHBHoro njiacra HenpoHyKTJiB- 

30 hhx ropH30HTOB, BCJieffCTBne Henojraoro yjiaJieflflfl oypoBoro pa- 

CTBOpa H3 HBJUIOHflHX H ropBSOHTaJI&HHX T^LCTKOB CKBaSZBH, B 

noTDpax cpozcxoOTT ocasaeHne TBejmoH fiaaH H3 oypOBoro pa- 
cTBOpa npn ero mspKyaranis. 3to ycyrytoieTCfl senoJiHHM yaa- 
jieeaeM rjniHncToS Kopra, a b uecTax yuanefuw ee noBiimaeTca 
35 onacHOCTi odBajmaaEaa nopo^, ^ro laxae cHflsaeT Ka^ecTBO 

H30JOTHU BJ13CT0B. 

Kpoiae Toro, Ha yicasaflHUX jnscTKax cKsaszHH He y^aeTca 
HajwesamHM odpaaou ueHTpnpoBaTB 3Kcn^raTam50HByiD kojiohh7 , 
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ocodeHHO b cjiadocueMeHTflpDBaHHHx noponax, H3-3a saaBjmBa- 
hhh uempaTopoB b 3Tj f nopo^y, too npenHTCTByeT nojjy^ejnno 
paBHoaepnoro no TOJnpHe cTeHKZ neMeHTfloro Ko;aiia. 

Efce onBm HejgocTaTicoM 3Toro cDocoda HBJweTCH d^ojoipo- 

5 sarnie thcth npcuyKTHBKoro njacTa ueueHTHHM pacTBopoM, no- 
crynaDnuw b $iun>TpoByB 3 oh? ckb3Shhk hdb aeraeHTupoBaHnn ko- 
jiohhh odcajiHHX Tpyd, BCJieacTBHe BunaaeHiw h HaKoiweHiifl Bpe- 
ueHfio aaKynopsBaxmero tiarepnaJia b HEEHeft (jioHEoa) *iacTZ ro- 
pH30BTajn>Horo ctbqjb. DpH 3Ha?z?eja»HO& ero npoTKBeHHOciz ii 

10 odpasoBaHBH nyoTOT b BepxHefl tooth ctbojih, KOTopue aaiiojiHR- 
etch ueMesTEHM pacTBopoM Dps neMeHTZpOBaHzz odcaflHHX KO- 

JXOHH. 

Hazdojiee Ajizskzm bo TexHH*iecicofl cymnocTB k saiiBJweMo- 

hTf HBJIHOTCH CDOCOd 3aKaH^ZBaHJSH CTpOZTeJIBCTBa CKBBHZHH C 

15 ropz30flTajiBHHM yracTKOM crBOJia, npodypeHHHM b npozyKTZBHOM 

MaCTe..( Baker Hogbes, USA "Baker Hughes technology forum", 
Coru, 6-11 , 1991, c. 2J-25) 

BictarcannBfi b cedk cnycK b cuBaKZHy Ha rcojioHHe odcaamD: Tpyd 
xsocTOBHica c npezBapzr e jebbo Dep£opzpoBaHHHM $mn>TpoM f pasod- 

20 mesne saKOJioHHoro DpocTpaKCTBa b 30He nponyKTHBfloro BJiacTa 
ot BHrneJiesamEX z Depeuesamtazas c hum HenpojyKTirRHTDC hj&ctdb 
HapysHHMH naivepaun z qeMeHTZpoBaHze kqjidhhh odcaaHHX Tpyd 
same XBOCTOBHKa c $zjiltpom c DOMonmo neweHTiipoBo^iHOfl My$ra. 
Qchobhum He^ocraTKOM 3Toro cnocoda HBJKeTca to, tto c 

25 domoiul© naicepoB e uewe HTHpoBaHzs HaanaKepHoro icojcmeBoro 
DpocTpaBcraa He GdecneTOBaeTcfl HanesHoe pasodmeHze 38jcojioh- 
hoto npocTpaHCTBa b 30He npoj^KTZBHoro njiacra ot Bumejieza- 
mzx h nepeueaauiimxca c hzm HenpojQTKTZBHHX DJiacTOB, ocodea- 

H0 B ESpeXOSHHX 30EBX CTBOJia CKBSZEH C BSpTHKaJILHOrO Ha 

30 ropn30HTajn.Hoe HanpaBJieHHe , BCJiejcTBHe Henojmoro 3awemeHZH 
dypoBoro paoTBopa xxeM6BTHuu. 

Kpowe Toro, DaicepK zs-sa Hanoi! jvwsh. He MoiyT Bonesflo 
nepeKpUBaTB KaBepH03Hne 3ohu, Korna zx jmHefliaie pasuepu 
npBBHmaJW JDiHeftHne pa3MepH noBepxHocra ynJioTHeHZA naKepa. 

35 3to ycyrytoieicH b cKBaxzKax, BCKpHBmzx cjatfocueMeHTzpoBaH- 

HHe DOpOJH, XB6 ZWeDT MeCTO OdBaJIH DOpOflJii OCOdeHHO, BOCJie 
npOMHBKH CKBaSHHH H yjOJieHIlH C ee CTeHOK KOJttMaTaHBDHHOfi 

Kopicn. 
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B ocHosy HacxoHmero Z30dpeTeHna nojioseEa 3ana^a co- 
3xanzK cnocoda aaKafnnBaaafl CTpoBTe.racTBa ckbskhh , kotophTi 
odecne^HBaji 6u aaaesHoe pa3oc5aemie npoayKTEBHoro miacTa 
ot BumejiesamMX z nprnauKaiximx k Hewy HenpojjyjcTiiBHHx y^acTKOB 
5 opn HaJiiffl b hex 30H owioKHeHaH dypeHEa jrodoro anna a npo- 

THS6HH0CTJ!. 

PaCKpHTHe H306peT9HffiI 

DocTaBJie Haaa 3aEa*a AocTuraeica Tew, hto b cnocode 
3aKaimi3aHEH crpoBTeJibCTBa CKBasEEu, wisnasweiz b cedn bckph- 
10 Tze npojQTKTHBHoro miacTa, cnycjc e ycTanoBKy b cKsaKBHe ko- 
jiohhh odcanHHX Tpyd H XBOCTDBEKa c ©BJttTpoM c odecne^eHEeM 
ax repweTH^iHoro coe,nBHeHHH uqzjxj codoil, h pasodmeHEe Henpo- 

^yKTHBHHX JTiaCTKOB OT DpOflyKTEBHHX , COMaCHO E30dpeTeHHB t 

cnycK b cKBasHHy kojiohhh odca#HHX Tpyd b xBocTOBaica c kiuibt- 
15 pom ocymecTBJiHDT pa3Bwn>H0 f a ex repueTBraoe coeEBHeHse 
ocymecTBJiHBT b cKBasEHe, ops 3tqm no MeHLmefl wepe OAHy B3 
Tpyd XBOcioBEKa nepeji ero cnycKOM b cKsasEHy npo^BjnipyioT c 
odpa30BaH2eM no Mensmeft wepe royx npoao<ZE>HHX rorcp h mszm- 
paqecKEX kohuob c peaBdaidu, a nocjie cnycKa XBocTOBHica b 
20 CKBasBHy npooEJiLHyD Tpydy pacnmpflDT rjih ycTaHOBKH xboctdbb- 
Ka b cKBassae n pa30dmefiEH Henpo^yKruBHia nJiacTOB ot npo- 

ayKTEBHHX. 

EpeaJiaraeMoe E30dpeteEEe no3BOJweT sa c*eT zcKXznema 
npmeneszE jpm ycTaHOBKa xboctobbkob c cajnTpauz KOHCTpyK- 

25 tebro - cjioshhx pasMffEHarejiefi n nosBecasx ycipo^cTB, a 
TaKse nanepoB jum pasodmeHaa miacTOB ynpocTBTL 3TE padOTu 
b odecneHBTB dojiee nanexHoe pasodmeHBe HenpoEyKrflBHUX njia- 
ctob ot npojiyKTHBHoro EJiacTa, a Tajcse DepeKpHrae 3 oh ocjiok- 
Heana (Kasepn, odBanos nopojm, miacTOB c a hoot jh. ho ehcokem 

30 BByrpEDJiacTOEHU aaaaeaBeu, BOEO-raso-apoaBJieaufi e Ejpyrnx) 

JIDdOa DpOTEKBHHOCTB. IIpE 3TDM Band OJTHTIFlt 306eKT SOCTET&eTCH 

b HamioHimx cKBasHaax e b cKBasEHax c ropH3 0HTaJii>HHM y^acT- 
kom ctboje, a Tajcse b Tex (yiy^aax, Koraa npoTEseHROCTB 
yKa3aHHHX noiacTOB z 3oh He D03BOJiaeT nepeicpHBaTb ex naicepa- 
35 me, a ueueHTHposaHHe He odecne<inBaeT aa^eKHoro pa3odmeaaa. 

Kpowe Toro, ycTaaoBKa xBocroBEica c finjaTpoa c douoiubd 
npoc)HJii»HHX ipyd do cpaBHeHED c BSBecTHHM cnocodoM, coiviac- 
- ho KOiopoMy 3Ta onepanBH ooymecTBjweTca nyrew aeweHTEpoBa- 
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E3R XBOCTOBHKa, D03BOOTeT CHH3HTL paCXOJI UEJMeHTQ , C0KDST3TI> 

Epsufl Ha ycTaHOBKy, Tan icaK OTnanaeT HeodxojuiMocTi b oeh- 
^aHEH aarBepge Bamifl neaeHTRoro pacTBopa e ncnojrbsoBaHca 
jyra 3Toro cneiinaitLHHX dparaa pado^mx. 

5 3 OflHOM H3 BapHaHTOB BBUOJIHeHJH E30dpeTeHIK DOCJie 

BCKpnTiw npoflyKTEBHoro ujoacTa b cKBaHHHy cnycKaBT xbdcto- 
bek c cnjn»TpoM z ycTaaaBJiZBaxT ero B uposyKTZBHOM DJiacTe 
uyreM npasaTBH no aeKiEeS Mepe oanofl upooMiHOtl Tpydu npn 
ee pacmEpeHHja k cTeaKe cKBasHHu, a 3aiew b cKBaszHy cnycKa- 
10 ZJT KOJIOHBy OdcaSHHX Tpyd, EBKHHfi KOfldX KOTOpOfi repueTOTHo 
COejCEHflBT C BepXHEM KORHOM XBOCTOBHKa. 

npejwaraeMHft aapaaHT BHnojiHeKza £3o6peTeacH no3BOJwei 

yCTaHHBJIHBaTB XBOCTOBHK B HeodcaseHHCM CTBOJie CKBaSHHH, 6m- 

ro^apH ^auy Ddeoue^iEBaeTCH Hajiesaoe pa3o6meHne n pojcktebho— 
15 ro DJiacTa ot BumejieacaiUHX HenpojyKTHBHKx niiacTOB, npe^oTBpa- 
qaeTca cyaeaue ^zaMe-rpa ckbeseeu h cHusaeToa pacxoa odcaa- 
hhx Tpyd. 

B ^pyrow BapaaMe BUHOJUBeHZA B30dpeTemw b z&uuie b 
cKBasafiy cnycicajDT jio npojQTKTHBHoro miacTa a ycTaHaBJWBaDT 

20 KOJioHBy odcanHHX Tpyd, a 3ateM nocjie bckphtiw npojjyKTHBHoro 
ujxacTa b Hero nepe3 9Ty KOJioHBy caycKaDT xboctobhk c g>2jn>T- 
poM a npa; pacnmpeEHz npo$Hi»Hofi TpydH ycTaHaBnaBap? ero b 
cKsamHe, npa btom npo$Hjn>Hy» Tpydy npaaHMauT k cTeHKe hhk- 
Hero KOBna kojiohhh odoaaHHX Tpyd, odecaeraBaa: ee repMeTara- 

25 Hoe coe^HHeHae c xboctobhkom. 

TaicoH sapzaHT BanoJiHeajw no3BOJHer HCDOjnaoBaTB Haado- 
jiee npociofl, BHTQflHHfl a HajewHfl cnocod ycTaaoBKH xbdctobb- 

KOB C $BJIbTpaUB C BOMOmiD flpO$HJttHHX Tpyd B Tex CJiysaflX, 

Korjaa b nponeoce dypeHHH csbbsbhu BCTpe^awpcH njiacTH c aHo~ 

30 MdJEbEO BHCOKBM BByTpEBJBCTOBHM fl3BJieHBeM, KOTOptte OdbTCHO 

nepeKpHBaOT npowesyTo^HHiAfl KDJiOHHawn odcajiaux Tpyd ana 
KOJioHHaMH - H JieryHKaMB". 

KpaTKoe onncanae TOpTeseB 
JJpyrae nejta a npeaMymecTBa HacToamero iraodpeTeHBfl cTa- 
35 nyT noaaTHH H3 cjiejjyimero aeTajn>Horo onacaaaa npauepoB ero 
BHD QJiHeHflg a ppgjiaraeigg ^epTesefi, h& jkotophx: 

5>nr. I H30dpaaaeT kombjickt odopyaoBaBBB: zuxh cnycKa r 

yCTBHOBXH XBOCTOBHUa C £2JH>TpOM B CKBBHHHe ; 
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&ar.2 - ceneHEe H— II Ha dear. I; 

gar. 3-4 - ycTaHOBKy xboctobhis c qejbtpom b cKBaHime; 
car. 5-S - BapzaHT ycTaHOBKH XBOCTOBiuca c coejibtpou b 
CKBaszfle. 

5 J^nEzil BapnaHT ocymecrBJteHHa B30dpeTeaaH 

Cnocod aaKaHHHBaHHH CTpoBTejiiCTBa cxBaszKH aaiunrcaeT- 
ch b pa3fle:iLH0M cnycxe b cxBaaaay a repMeririHOM coeaaHeaaii 
BayTpa ee kojiohhh oOcaxaux Tpyd a XBocTOBaaa c ©ejiltpom. 
IIo MeHLmefi wepe o^fiy 23 Tpyd xBocroBHKa nepeji cnycKOM b 
10 cKBasEHy opo$iumpyDT c odpaBOBaHaeM no ueHsmefi uepe EByx 
npo30ja>HBX ro§p a mwaaajiaiecKax koeuob o peaidawa. Upo- 
jjyKTHBHHfi nJiacT aaTew BCKpuBasr, cnycieaBT b Hero xboctobhk 
c ebjibtpom, nocjie ^ero npo$ajn»eyi) Tpydy pacmapaOT jusi 
ycTaHOBKH xboctobhkh b cKBasHHe a pa3odmeHHK Henpo^yKTHB- 

15 HHX DJiaCTOB OT DpDJjyKTBBHHX. 

B cooTBercTBaa o ojihbm E3 BapaasTOB bhd DJiHe rzr cnocoda 

DOCJie BCKpHTJW Hp O^KTHBH Or 0 DJlHCTa B CKBaKBHy COyCKBJDT 
XBOCTOBBK C CDBJIiTpOM B yCTaHEBJIBBaJOT ero B n p OJ^KTHB H OAi 

njiacTe rryrew apaxaTaa do ueHunei! Mepe ojwofi npooajiLHoft Tpy- 
6u npa ee pacmapeaaa k cteaKe CKsasaHH. 3aieM b cKBasaey 
cnycKauT KOJioHsy odcaUHHX ipyd t Haaaafi KOHen noiopot repMe- 

TBTOO COejCaHHDT C BepZHaM KOBHOM XBOCTOBaKa. 

3 cooTBexcTBaa c jqayraM BapaaaTOM BHnonaeHZ* B30dpe- 
TeaaH BHa^cune b cKBaaaay so npojuy stsaBBoro mzacra cnycKasT 
a ycTasaBJiaBajoT KOJioaay odca&HHx Tpyd. 3aieM nowie bckphtkh 
npoayKTBBHoro DJacra b aero ^epe3 3Ty KOJioaay cnycaaDT xboc- 
tobbk c majiBTpou a npa pacmapeaaa npo&ajUHOfi Tpydu yciaaaB- 
jTHBaror ero b cKBasaHe. EpogajiBByx) Tpydy npa stom npasHMajoT 
k cTeEKe aaaaero kobub kojiohhh odcajtHHX Tpyd, odecne^aBaa 
ee repMeTOTHoe coesaaeaae c xboctobbkcm. 

Cnocod ocyme ctbhsbt c domoqbd ycTpofccTBa, BKJinmanaero 
b ceda KOJiOHHy dypajrtHHX Tpyd I ($ar.I), KOJioHay odcajCHHX 
ipyd 2 (6ht.3), xboctobbk 3 c e epcopapoBaaaHM faJIBTpOM 4, 
coesaHfleMHa c kojiobhoA dypaaiBHHX Tpyd I c nowomiD nepexojtfia- 
aa 5 a nepeBOflaaaa 6. nepexojuffiic 5 (aaeMeaT, coejWHaiaiam 
TpydH c pasauMa saaMeTpawa) aweeT nepeHimy b Bajne cejwa 7 
a maooBoro jcaanaaa 8 (§ar.3), paaaejiaBncno bojioctb xboctobh- 
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K3 3 C CflJELTpOM 4 U KOJIOHHH OtfcaUHHX Tpyd 2. HepeBO^HZX G 

(car. I) cHa6seH wianafiOM 9, nepeKpHsamm Kazan 10, cooO- 
manmift noaocTt kojidhhh tjparxhaix Tpyd I co cKBaszHOit II e 
cjiysamal! juis 3anojiHeHi!fl bojiocth kojiobhk dypimtHEX Tpyd I 
5 cKBasaHHOli ezekoctlb zpz cnycKe KOMnoHeHTos ycTpoiicTBa b 
cKBasHHy II. Ho MeHHneii Mepe 03Ha Z3 Tpyd 12 XBOCTOBzaa 3 
3iciojiasaa apooozjiLHoS c no weHHnefl Mepe kbyiw. nponojiiHHME 
ro^paia 13 (czr.2), pacno^oseHmaai cEMMeTpzrao oTHociiTejnr- 
ho neHTpajtLHofi ocn TpydH 12, z ixBJaia^pjrzecKEncs KonuaMa c 

10 pe3£6aMZ (Ha ©zr.I Be noKa3aHH). Tocpu 13 npo$aaiHHX Tpyd 
12 3anojiHeHH repMeTZ3zpynmeft nacTofl 14. Ha Koaae cmn>rpa 4 
ycTafloaaeH neaipaTop 15, odecDetmBasmzfi neHTpzpoBaHze frun>T- 
pa 4 othocztcjiiho CTeaKZ cKBazzaH II, 

B ojiy^ae Dpoxoroeaza cKBaazaH II nepe3 aeapo;iyaTBBHHe 

15 yrocTKH b ee ropE30HTajn,HDli lacTH zjih panoM c sthmz y^acT- 
KaMB kslr D0Ka3aHD na gar. I, 3, 4, nepg?opanzoaaHe oiBepcTza 16 
$zjn>Tpa 4 3axpHBas? aar^ymKaMZ 17 B3 xmmecKz pa3pymaeuo- 
ro uaTepnajra, nanpmep, Marazn. Upogsuame TpydH 12 pacno- 
jiaraDT aa cooTBeTCTBynmzx ysacTaax XBocTOBzica 3 c omttTpoM 4 

20 jpm pasobmeHHa npojtyKTZBHo5 *iacTB DpojjyrcrzBaoro miacTa 18 
ot HenposjOTHBHOii, a Tanae jpm coe^HHeaaa XBocTOBzaa 3 c 
KOJioaaoS odcajimfx Tpyd 2, 

B ycTpoacTBo exdxzt Tazse pasBajoiieBaTejii 19 (c?nr.5) f 
HcnojiL37e«H2 pa BHnpaBJieaQfl rocbp 13 cpoazjaHHX Tpyd 12 

25 nocjie zx pacmzpeHna. 

Cnocod ooymecTBroror cJiegyinntiTM odpasoM. B nponecce dy- 
peaaa cKBaaBBu II (rbzr.I), nepe* BCKpuTzeu npoayKTZBHoro 
ajiacTa 18, EaaecTHHMn npzeMawa - n3 ojh: _pvdt see He cobmg cTZHHe 
no ycJiOBHaw dy peaza nxacTH, pacnojioaeaHHe Bmne nponyKTHB- 

30 aoro IS, a nocie BcapiiTaa aocjieaaero a npoMHBKz cTBOjia 
CKBaaaBU II b Hee cnycKasT aa KOAoaae dypzaLBHX Tpyd I 
xboctobzx 3 c npejxEapzTeJEbao nep$opzpoBaHHHM ton>TpoM 4, 
coeaaaeaBHS c kojiohhoz dypanLHiDC Tpyd I c zoMoaara zepaxoa- 
HXLKa 5, npocuuiiHHX Tpyd 12 z nepeBOjiazica 6. nepcopauzoaaue 

35 DTBepcTEH 16 qpnnLTpa 4 saxpHTK aarJiyoRauz 17* 

HocJie aocTzaeHza <pzjtn>TpoM 4 aadoa cKBaazaH II b noao- 

CTZ npO$ZJX£EHX Tpyd 12 3aKaTO0& ZpOMHBO<IH03 SHSKOCTZ oo— 

sjobdt aaBJieaze, HeooxozzMoe xjik EHnpaBJieHna npoBOJuaux 
roop 13 z npasaTza cTeaoK rpyd 12 a cieaae cioBaszHH II 
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(crar.3), obecne^HBa^ coatsecTHO c repMeTronpynueH nacToii 14 

repJeTH^HyD H30JHIXED HSfipOJtyKTHBRHX Y^CTKOB npojyKTHBHoro 

DJiacTa 18. 

3aTeM kojiohh7 CypHJiBHKx Tpyd I (§et.I) HviecTe c nepe- 

5 BOJtHEKOM 6 OTBHfTiaBaDT OT BepXHEX DpOCEJILHHX Tpyd 12 E IJOfl- 

HflMaDT us cKBasEEH II, opacoejiHHHDT k H8S pa3BaJiT»Tie3aTejn> 
19 (§ht.5) a cHOBa cnycKasT b cKBaHEHy II so Bxona b Bepx- 
hb© -qaoTB epo$ejilhhx Tpyd 12 ($et.3). Bpamaa KOJIOHHy dypEat- 
aux Tpyd I aaecre c pa3BaioneBaTejieM 19, dpde3Bojdit okoe^s- 
10 TejiiHoe BHupaBJieHze roop 13 h imoTHoe npasaTise ctchok npo- 
iHJMHX xpyd 12 k cTeHjeaM ckbrekhh I. Hps 3tou repueTiranpyE- 
mas nacra 14 ($ht.2) odecneraBaeT Ha^esEy^ repMeTH3amnj 
aaTpydHoro npocTpaHcraa ckbseehh II. 

J[ajiee KOjroHay dy deji&hhx Tpyd I c pa3BaniaeBaTejieM 19 

15 (&HT.5) DOOTWaDT A3 CKBaSBHH II B CUyCJCELBT B Hee KOJIOHHy 

odcanHHX Tpyd 2 (g>BT.3) no axona ee HBSBero Kosua BHyrp* 
BepxHEX nptxjzjiiHHX Tpyd 12 c odpa30BaHzeM 3asopa 20 uemy 

STEM KOf&tOM, CejUIOM 7 H CTeHKaMB BepXHHX npOCSUEBHHX Tpyd 12. 
3aieu b cKBaxHfly II cdpacsBajDT mapOBofi KJianan 6, KOTopHti 

20 cajyiTCH b cajyiD 7, pa3odmaji BHyTpeHHEe bojiocte XBocTOBHKa 3 
b odcaacHOfi kojiohhh 2. Upobbbojuit 3ajcaw necaeHTHoro pactBc- 
pa *iepe3 KOJIOHHy odcajxHHX Tpyd 2, nooxe ^ero onycKajw ee 
HZ2HZ& KOEeu jio ynopa b cyaeane b nepexojjHEice 5 ($bt.4), 
E,E0CJie saTBepseBaHiuz ueweHTHoro paeu'Bopa, pasdypEBasT 06- 

25 pa30BaBm7Dca Bayrpa kohoehh odcasBux Tpyd 2 ueMeHTHyB npod- 
Ky (Be D0Ka3asa), mapoBoii KJxasaH 8 n cejuio 7. 

B cjry*me ycTaHOBKH b fcHJUTpe 4 BpeweHEax 3arjiymeK 17 
(to.I) nocjxegBze paspymasT saxa^ucofl b Hero pacieTfloii nop- 

UHE KECJIOTH ($BT.4). 3aTeU DpOESBOJIHT OCBOeHBe CKBaSEHH II. 

30 B Tex cjiy^aflx, Koraa DpojyKTHBHHB rmacT 18 BCKpHsaDT 

Docjre cnycKa kojiohhh odcansHX Tpyd 2 (eanpEuep. npoMesyroH- 
Hofi ejee BKcruiyaTanEOHHoli) , to xboctobhk 3 ycTaHaBJiHBaDT 
nyrew npEBaTEE ctbhok bcdxhex d:po<£hjilhhx Tpyd 12 k bhyt- 
peHREM cTeaicau HHXHero Koana kojiohhh odcaUHHx Tpyd 2(ct.6). 

35 JUw 3Toro c y^eTow Beca xboctobekb 3 z oajaTpa 4 pac^eT- 
hhm nyreM onpe^ejuroT HeodxosEMyu jyiEHy sepxHEX npoc?EJii>HHx 
Tpyd 12, o DOMomwo KOTopax dynyr ex ycTaHaBraBaTi. Ha KOHue 
(DBJiLTpa 4 Kpenar damjax 21 (qbnr.5) c ce^ioM 22 dob mapoBotl 
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KjianaH 23 z orpaEiraHTejieM 24, DpegoTsp amarannM nepewemeHne 
KjiauaHa 23 b odpaTHOM HanpaBneHBs. EHTepBaa kojiohhh odcan- 
hhx Tpyc3 2, 3 kotooom sdjishh ycTaflaBaaBaTL npocjiuiLHHe Tpy- 
<5h 12, KajiiicJpyBT pacmnpnTeJieM (Ha oar. He noKa3an). 3aieM 
5 it KoaoHHe tfypoiHHX Tp/o* I op2coe£J5HHK)T paaBajimeBaTeJib 
18, coeaBHeHHHft c naanaapH^ecfcoi toothd 25 BepxHeii npoaajr*- 
ho:3 TpyoH 12 XBocTOBaaa 3 c DOMomLD aeBoii pesBOH 26, cnyc- 

KSDT CKOMDOHOBaHHHfl T3JCHM OCJpa30M HHOTpyMBHT B CKBaHBHy II 

• (cpnr.5) h npoMUBax)T ee, nocae nero copacHBawr oapoBoa aaa- 
10 naH 23, nepeKOHBaa nps 3tom oTBepcTae b ceaae 22, a 3aaa*- 

KOtt DDOMHBO^IHOa SHKKOCTH B DOJIOCTH XBOCTDBHiCa 3 H KB^LTpa 4 

003flaPT B hex saaneHHe, Heooxoaauoe ana onpeccoBKZ Boefi 
kombohobkb, noa. aeacTBaew KOToporo OJCHOBpeMeHHO BMnpaKTODOT- 
ca ro$pH 13 Boex npooaatRUx Tpyo 12, KOTopne 6hjih BicrarceHH 
15 b KOMDOHOBKy odopysoBaHaa. 3 pesyjiLTaTe 3«roro cTeHaa Bepx- 

HBX npogrcJEfeHHX Tpy(5 12 DJLOTEO npBSEMaBTCH K CT8HX6 HHSHero 
KOHOa KOJIOHHH ObCaaSHX Tpytf 2 (OBT.6). 

3 cariae BRjmnenm b KOwnaHOBKy npomiuiBHHx Tpytf 12 ana 
pa3o6meHBH HenpoayKTBBHKX djibctob ($ar.3) ejiu BHnoaHeHaa 

20 Bcero fiajiBTpa 4 H3 npoaaaBBHX Tpyd 12, icaa noaasaHo Ha az- 
iypax 5 a 6, to CTeHKB 3tbx Tpy6 12 Taaae onotHo npaaHMaxT- 
ch k cTeaae .cKBaaaHH II* 

HaTaseimeM b nocaaaoB aHCTpyMema npoBepaDT ycTOiftH- 
boctb ycTEHOBKa XBOcTOBZKa 3 c ©aaiTpoM 4 fla oceBoe cMeme- 

25 ana* 3aieM BpameHaeM kojiohhh oypaaBHHX ipy<5 I c paaBaame- 
BaTejieN 19 snpaBO BHBBfnoiBaDT nocaeaHaft as mumaapaHecaoro 
Koaaa 25 BepxHe2 nposaaiHos xpydH 12. OaHOBpeMeHHO HHXHae 
sajiHiynoae saeMeaTH 2? pa3BajisneBaTeaa IS, noaaaMaaci BBepx, 
pa3BaaMOBHBaj3T pesitfy 26 najiaaapiraecKoro Koana 25, yseaa- 

30 Tngsaa ero BHyrpeaaaS aaaweTp. 3a?eM HHCTpyueHT noaa»T bhbs 
c oaHOBpeMeHHoft npoHHBaoa a spamefflaeM ero snpaBO, b peayat- 
xaTe nero npoacxonET aaaBHefimee paaBaawoBHBaaae aBaaaapH- 
tockhx kohuob 25 a BepxHBX upofajiBEHX Tpyd 12 tuna Baa*- 
vzruwz aaeMeHTaMB 27 a BepxHauB 28, miewwz tanmaft aaa- 

35 ueip, *eM Haaaae. 

Ho oaoHiaaaa pa3BajanoBHBaHaa npodaataHX ipy6 iz ax 
BMecTe c KoaoHHOfi odoaaaBX Tpy6 2 onpeoooBKBaw Ha repwe- 
TaroociB coaaaHHeM b hex aaBaeHaa. Dpa OTcyrcTBaa repMeTOT- 
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HOCTE Da3BaJimOBHBaH£e HOBTOpflST. 

3 cjiyranx BJunDHSEan b komdohobk7 xboc t obhkb 3 ami 
$mn>Tpa 4 flonojiHurejiiHHX epo£h£lhhx Tpy6 12 ($nr.3) hot 
BKnoJiHeHttH scero $Hjn>Tpa 4 B3 npo$mn>HKX Tpyd 12 (isr.5,6), 

5 nepoopauHOHHHe oTBepcTKa 16 3aKpHBaror 3arjjymKaMB 17 H3 

xnivurcecKH pa3pymaeMoro waTepnajia, KOTopue nocjie saBepmeHHH 
padoi no ydaHOBKe xsocTOBBKa 3 c SzjaTpoM 4 paBpymaBT 3a- 
Ka^Ko2 cooTBeTCTBjnoqero xmspeareHia. 

npoMunutefiHaa npzweaHMDCTB 

10 npezmraewnfi cnocod nosBOJiaeT sajtesHO pasodmaTi npo- 

i^KTZBHuK aoacT ot BHmejiesaiiuDC HenpojtyKTHBHia ojiacroB, a 
Taxse ot npauHKasnax k Hewy z nepeMezananxcji c ami ppyrzn 
HeDpoByKTflBBHX y^acTKOB CKBaKHHH bes ueueHTHpOBaaHa $rzelt- 
pa-XB0CTOBEKa, ElpH 3T0M ynpomaeica TexHOJiorafl ycTBHOBKE 

15 330CT0BBK0B C $&tt£TpaMB B CH2E3JDTCa 33TpaTH 3a CTOT HWUEK 
TOHEH KOHCTpyKTHBHO— CJIOKFTHX pa3 1 e JJBHBT6 Jie H DOJXBeCHHX 

ycrpoflcTB, np^eHfletiHX npa ycTaaoBice xboctobhkob, a Taxse 
neMeHTHpoBaHM ex, Koxopowy conyrcTByior aBapaii z 3aipaiH 
Bpeuems ha osnaattze 3aiBepneBaHHH neMeHTHoro pacTBopa. 
20 KpoMe Toro, apejynraeMHfi cnocod no3BOjmeT pacnrapET* 

odjaacTB ero npBMeseHHH, Tax kbk oh uokst 6utb Bcnojn.30BaH 

KRK B DdcaK6HH0M, T8JC E B HeO(5caseHHOM CTBOJte CKBaHBHK, He- 
SaBHCEMO OT HflJIPPIBH 30H DOITIOmeBflK DpOMHBO^HOfi EEEKOCTE, 

BO^onpMBJieHHfl, b DpaKTff^ecKZ Ceo cymecTBeHBoro yMeaineHEH 
25 saaiaeTpa cRBasBsu. 
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GOEtfJIA H30BPSTEHHS 

1. Cnocod 3aKafraiBaHiifl CTpoHTejr&cTBa cKBasaaH, ekjek 
laxmBii 3 cedfl BCKOHTne npoayKTHBHoro nJiacTa (18), caycK b 

yCTSHOBKy B CKBaSEHe (II) KOJIOHHH 0(3C2UIHHX Tpyd (2) E XBO- 

5 croBHKa (3) c cpHjn>TpoM (4) c odecneieHEew ex repMeTEHHoro 
coeflnaeHEfl Mew codoii, e pa30(5meHEe HenpoayKTBBHiix yracT- 

KOB OT DDOSyKTEBHHX, OTJlB^aSHflfiCfl TBU, ^TO 

cnycK b "cKBaszHy (II) kojiohhh odcaamn: Tpyd (2) e xboctobe- 
jca (3) c $H7iLTpoM (4) ocymecTBJUCo? pa3flejn>H0, a ex repwe- 

10 Tiraoe coejmHeHEe o cyme ct bjieqdt b cKBaxEHe (II), dpe*stom 
no MeBuneit wepe ow es Tpyd (12) xsocTOBBKa (3) nepe* ero 
cnycKOM b cKBaazHy (II) DpJxpuuipynT c odpasoBaHBeM no MeHfc- 
mefl Mepe xbjx npoaojitHHX roqpp (13) e mwEHJipE^ecKHX koh- 
COB (25) c pe3tdaME (26), a nocJie cnycKa XBOCTOBBKa (3) b 

15 cKBasEHy (II) npofemLayD Tpydy (12) pacnmpjroT juih ycTBHOB- 
- kh XBocTOBEKa (3) b cKBasu He (II) b pasodmeflaa HenpojiyKTflB- 
hhx anacTOB ot DpoayKTBBHHX. 

2. Cnocod do n,I, o t ji h i a b m a fi c fl TeM, wo 

DOCJie BCKpHTIW HP OJCTRTBB HOIK) EJiaCTa (18) B CKBaKBHy (II) 

20 cnycKaDT xboctobbk (3) o qpsuiBTpoM (4) b ycTaHaanBBaDT ero 
b npoayKTBBHOM nJBCTe (18) nyrew dpessteh bo MemmeE Mepe 
oaHOfi npocoHJiLHOE TpydH (12) DpB ee pacmBpeHBH k creHJce 
cKBasEHH (II) , a saTeM b cKBasEKy (II) cnycKaDT KOJioHHy od- 
canHHX Tpyd (2), KOHeu KOTopcc repMeTirao coeaBHHBT 

25 C BepXHEM KOBHOM XBOCTOBBKa (3). 

3. Cnocod do d.I, oTJiHiaDMiica Tew, too 
BHaiajie b craasBHy (II) cnycKawr no npoayKTBBHoro miacTa 
(18) B ycTaflaBUBBaBT KOJioHHy odcaama Tpyd (2), a 3aTew noc 
ae bckphte* npojjyKTBBHoro n^acTa (IB) b Hero *epe3 9Ty 

30 KOJioHHy cnycmrr xboctobbk (3) c «?am»!rpoM (4) b npz pacmB- 
peHBB npomaJiLHOH TpydH (12) ycTaaaBJiHBawr ero b cKBara- 
Be (nf, npB 9T0M Dpopuaayp Tpydy (12) npusEMaiDT x cTeRKe 
nasHero Koana kojiohhh odcaaHHX Tpyd (2), odecne^HBaji ee 
rep«eTB«iBoe coeOTHeHBe c xboctobbkom (3). 
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The method disclosed of finishing a well involves lowering and hermetically joining a 
casing column (2) the well (1 1) with shaft section (3) and filter (4). Before lowering the 
pieces into the well (1 1), at least one of the pipes (12) of the shaft section (3) with filter (4) 
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cylindrical ends (25) with threads (26). The productive layer (18) is then opened up, and 
since the shaft section (3) has been lowered into the said layer, the shaped pipe (12)'is 
expanded to secure the shaft section (3) in the well (1 1) and to separate non-productive and 
productive layers. 
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A method for well completion that includes separately lowering a casing string (2) 
and a liner (3) with screen (4) into well (1 1), and joining them in a leakproof 
manner in well (1 1). Before lowering into well (1 1), at least one of pipes (12) of 
liner (3) with screen (4) is shaped to form at least two longitudinal corrugations (13) 
and cylindrical ends (25) with threads (26). Producing formation (1 8) is then 
tapped and after lowering liner (3) into it, shaped pipe (12) is expanded to secure 
liner (3) in well (11) and to isolate the nonproducing formations from the producing 
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METHOD FOR WELL COMPLETION 
Technical field 

The invention relates to drilling of a well, and specifically to methods for well 
completion. 

The present invention may be used most effectively in wells having a horizontal 
borehole section drilled into a producing formation, and also in cases when it is undesirable 
to reduce the diameter of the well, and when sections are present in the interval where a liner 
is to be placed that are made up of poorly cemented rocks, where caving-in of rock, vuggy 
zones, and lost circulation zones occur that are usually sealed off by intermediate strings or 
casing patches. 

Prior art 

In completion of a well, its wall must be reinforced in the interval of the producing 
formation, in order to avoid caving-in of the rock and consequently less production inflow 
into the well from the producing formation. For this purpose, screen liners are set in the 
producing formation zone of the well. Furthermore, in the interval where the screen liners 
are set, often trouble zones are encountered such as the presence of caverns, caving-in of the 
rock, water entry, loss of circulation, nonproducing sections adjacent to the producing 
formation or interrupting it. In these cases, it is necessary to reliably isolate the indicated 
sections and zones from the producing formation. All this requires large material 
expenditures and the use of special, complicated equipment. 

Three fundamentally different methods are known for setting screen liners that are 
used for well completion: suspension in hardened cement, on slips, and pn a bearing surface 
(Casing Handbook for Oil and Gas Wells, A. N. Bulatov, 1981, pp. 137-146). 

The essence of the method for setting a screen liner in hardened cement involves 
lifting the plugging mud over the entire length of the liner, suspended by the drill pipes, 
removing the plugging mud, lifted above 
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the liner, and disconnecting the drill pipes from the liner only after the cement has hardened 
in the casing string-borehole annular space. 

Suspension of screen liners on slips is done only in a cased wellbore where there is no 
wear on the inside surface of the casing, by wedging the liner with slips located on the 
outside surface of the suspension devices, which enter the annular space between strings. 

This method is not applicable for small (less than 30 mm) annular spaces, if lowering 
the liner is combined with reaming out an abnormal wellbore and reciprocating the liner, 
when the inside surface of the casing in which the placement is planned has unacceptable 
wear, or when the weight of the screen liner exceeds 1000 kN. 

Suspension of liners on a support is done in stable sections of the well where a 
bearing surface is already formed, as which the following are used: grooves inside sleeves to 
be joined to the lower end of the preceding string; the upper end of a previously lowered 
liner; the transition zone from larger diameter to smaller diameter for a two-size intermediate 
string with which the well is cased. This method is applicable only under conditions when 
the liner is lowered to a specified depth. Otherwise, the liner suspension device does not 
reach the support and does not actuate. 

The disadvantages of the aforementioned methods for setting screen liners in well 
completion are: narrowing of the flow area of the well due to the need to use disconnectors 
and suspension devices which are lowered inside an already cased well, the need to use 
disconnectors and suspension devices of complex design, and also the limited application 
because the liners can be suspended only in a cased wellbore (except for the method of 
placing in hardened cement). 

Furthermore, a disadvantage of the method of suspending screen liners in hardened 
cement is the need for cementing the liner, which is associated with high costs in 



WO 95/03476 



PCT/RU93/00173 

-3- 



cement and time spent performing the operations and waiting for the cement slurry to harden. 
In this case, the well must be constantly flushed after the liner is cemented for the entire time 
spent waiting for the cement slurry to harden, while simultaneously rotating the drill string. 
In addition, liner cementing work is prone to failures, such as: being unable to disconnect the 
drill string from the liner due to the use of threaded disconnectors; cutting through casing and 
drilling in a new hole while drilling out equipment and assemblies for joining sections of 
tubing, etc. 

Furthermore, appropriate technology (cementing units) and work crews are required 
to carry out liner cementing operations. 

One more disadvantage of this method is the fact that it cannot be applied when lost 
circulation zones are present in the interval where the liner is to be set. 

A method is also known for well completion (SU, A, 1659626) that includes isolation 
of drilling problem zones located above the producing formation before it is tapped, lowering 
a casing string into the well with screen liner and centralizers, temporarily filling the screen 
zone with plugging agent and cementing the casing string with leaktight disconnection of the 
cavity of the screen liner from the cavity of the string by a bridge that will be destroyed after 
its cementing. 

This method does not provide reliable isolation of the producing formation from 
nonproducing sections interbedded with it and nonproducing horizons overlying the 
producing formation, due to incomplete removal of drilling mud from slanted and horizontal 
sections of the well in which deposition of solids from the drilling mud occurs during its 
circulation. This is aggravated by incomplete removal of the mud cake„ and at the locations 
where it is removed, the risk of caving-in of rocks increases, which also reduces the quality of 
formation isolation. 

Furthermore, in the aforementioned sections of the well, the flow string cannot be 
properly centered, 
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especially in poorly cemented rocks, due to the centralizers being forced into this rock, which 
prevents achievement of a cement ring that is uniform over the wall thickness. 

One more disadvantage of this method is blocking of a portion of the producing 
formation by the cement slurry flowing into the screen zone of the well during cementing of 
the casing string, due to settling and accumulation temporarily of the plugging agent in the 
lower (bottom) portion of a horizontal borehole when it is of significant extent and formation 
of voids in the upper portion of the borehole which are filled with cement slurry during 
cementing of the casings. 

The method closest in technical essence to the claimed method is a method for 
completion of a well with a horizontal hole section drilled in a producing formation. (Baker 
Hughes, USA "Baker Hughes technology forum", Com, 6-1 1 [blank], 1991, pp. 23-25), 
including lowering a liner with a pre-perforated screen into the well on a casing string, 
isolation of the casing string — borehole annular space in the producing formation zone from 
the nonproducing formations overlying and interbedded with it by external packers, and 
cementing the casing string above the screen liner using a cement collar. 

The major disadvantage of this method is the fact that using packers and cementing 
the annular space above the packers does not ensure reliable isolation of the casing string — 
borehole annular space in the producing formation zone from the nonproducing formations 
overlying and interbedded with it, especially in transition zones in the wellbore from a 
vertical to a horizontal direction, due to incomplete displacement of the drilling mud by 
cement slurry. 

Furthermore, due to their short length, the packers cannot reliably seal off vuggy 
zones when their linear dimensions exceed the linear dimensions of the packer sealing 
surface. This is aggravated in wells tapping poorly cemented rocks, where caving-in of rock 
occurs, especially after flushing the well and removing caked sedimentation from its walls. 
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The present invention is based on the problem of designing a method for well 
completion that will ensure reliable isolation of the producing formation from nonproducing 
sections overlying and adjacent to it when drilling problem zones of any type and extent are 
present in them. 

Disclosure of the invention 
The proposed objective is achieved by the fact that in the method of well completion 
including tapping a producing formation, lowering and setting a casing string and a screen 
liner in the well with provision for their leakproof joining to each other, and isolation of 
nonproducing sections from producing sections, according to the invention the casing string 
and the screen liner are separately lowered into the well and their leakproof joining is 
accomplished within the well, where before the liner is lowered into the well, at least one of 
the pipes of the liner is shaped to form at least two longitudinal corrugations and threaded 
cylindrical ends, and after the liner is lowered into the well, the shaped pipe is expanded to 
set the liner in the well and isolate the nonproducing formations from the producing 
formations. 

The proposed invention, as a result of eliminating use of disconnectors and 
suspension devices of complex design for setting the screen liners, and also packers for 
isolating the formations, makes it possible to simplify these operations and to ensure more 
reliable isolation of nonproducing formations from the producing formation, and also sealing 
off of problem zones (caverns, caving-in of rocks, formations with anomalously high 
intraformation pressure, water and gas entry, etc.) of any extent. In this case, the greatest 
effect is achieved in slanted wells and in wells with a horizontal hole section, and also in 
those cases when the extent of the aforementioned formations and zones does not permit their 
sealing off by packers and cementing does not provide reliable isolation. 

Furthermore, setting a screen liner using shaped pipes, when compared with the 
known method, according to which this operation is accomplished by cementing 
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the liner, makes it possible to reduce consumption of cement and to shorten the placement 
time, since it is no longer necessary to wait for hardening of cement slurry or to use special 
work crews for this purpose. 

In one embodiment of the invention, after the producing formation is tapped, a screen 
liner is lowered into the well and it is placed in the producing formation by squeezing at least 
one shaped pipe against the wall of the well during its expansion, and then a casing string is 
lowered into the well, the lower end of which is joined in a leakproof manner with the upper 
end of the liner. 

The proposed embodiment of the invention makes it possible to set the liner in an 
uncased wellbore, and consequently reliable isolation of the producing formation from 
overlying nonproducing formations is ensured, narrowing of the well diameter is prevented, 
and casing expense is reduced. 

In another embodiment of the invention, initially a casing is lowered into the well 
down to the producing formation and set, and then after the producing formation is tapped, a 
screen liner is lowered into the formation through this string and it is set in the well by 
expansion of a shaped pipe, where the shaped pipe is squeezed against the wall of the lower 
end of the casing string, ensuring its leakproof joining to the liner. 
Such an embodiment permits use of a very simple, economical, and reliable method for 
setting screen liners using shaped pipes in those cases when during drilling of the well, 
formations are encountered with anomalously high intraformation pressure, which usually are 
sealed off by intermediate casing strings or casing patches. , . 

Brief description of the drawings 

Other aims and advantages of the present invention will be understood from the 
following detailed description of examples of its implementation and the attached drawings, 
in which: 

Fig. 1 depicts a set of equipment for lowering and placing a screen liner in a well; 
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Fig. 2 depicts the II-II cross section in Fig. 1 ; 

Figs. 3-4 depict placement of a screen liner in a well; 

Figs. 5-6 depict a variant for placement of a screen liner in a well. 
Preferred embodiment of the invention 

The method for well completion involves separately lowering a casing string and a 
screen liner into the well and joining them in a leakproof manner within the well. Before 
lowering into the well, at least one of the pipes of the liner is shaped to form at least two 
longitudinal corrugations and cylindrical threaded ends. Then the producing formation is 
tapped, the screen liner is lowered into it, after which the shaped pipe is expanded to set the 
liner in the well and isolate the nonproducing formations from the producing formations. 

According to one embodiment, after the producing formation is tapped, a screen liner 
is lowered into the well and it is placed in the producing formation by squeezing at least one 
shaped pipe against the wall of the well during its expansion. Then a casing string is lowered 
into the well, the lower end of which is joined in a leakproof manner with the upper end of 
the liner. 

According to another embodiment of the invention, first a string of casing is lowered 
into the well to the producing formation and set. Then after the producing formation is 
tapped, a screen liner is lowered to it through this string, and it is set in the well by expansion 
of a shaped pipe. In this case, the shaped pipe is squeezed against the wall of the lower end 
of the casing string, ensuring its leakproof joining with the liner. 

The method is accomplished using a device including a drill string 1 (Fig. 1), a casing 
string 2 (Fig. 3), a liner 3 with perforated screen 4, joined to the drill string 1 using adapter 5 
and sub 6. Adapter 5 (a member joining pipes of different diameters) has a bridge in the 
form of a seat 7 and a ball valve 8 (Fig. 3), separating the cavities of liner 
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3 with screen 4 and casing string 2. Sub 6 (Fig. 1) is fitted with valve 9, closing off channel 
10, connecting the cavity of drill string 1 with well 1 1 and used to fill the cavity of drill string 
1 with downhole fluid when the components of the device are lowered into well 11. At least 
one of pipes 12 of liner 3 is implemented as shaped with at least two longitudinal grooves 1 3 
(Fig. 2), disposed symmetrically relative to the central axis of pipe 12, and cylindrical 
threaded ends (not shown in Fig. 1). Corrugations 13 of shaped pipes 12 are filled with 
sealing paste 14. At the end of screen 4 is placed centralizer 15, ensuring that screen 4 is 
centered relative to the wall of well 11. 

In the case when well 11 passes through nonproducing sections in its horizontal 
portion or is next to these sections, as shown in Figs. 1,3, and 4, perforated holes 16 in 
screen 4 are closed off by blind flanges 17 made of chemically degradable material such as 
magnesium. Shaped pipes 12 are disposed on the corresponding sections of liner 3 with 
screen 4 for isolation of the producing portion of producing formation 18 from the 
nonproducing portion, and also for joining liner 3 with casing string 2. 

The device also includes expander 19 (Fig. 5), used to straighten out corrugations 13 
of shaped pipes 12 after they are expanded. 

The method is implemented as follows. During drilling of well 1 1 (Fig. 1), before 
producing formation 18 is tapped, all formations located above producing formation 18 that 
are incompatible with the drilling conditions are isolated by known means, and after 
formation 18 is tapped and the borehole of well 1 1 is flushed, liner 3 with pre-perforated 
screen 4, joined to drill string 1 using adapter 5, shaped pipes 12, and sub 6 are lowered into 
the well on drill string 1. Perforated holes 16 of screen 4 are closed off by blind flanges 17. 

After screen 4 has reached the bottomhole of well 1 1, the pressure required to 
straighten out longitudinal corrugations 13 and to squeeze the walls of pipes 12 against the 
wall of well 1 1 is created in the cavity of shaped pipes 12 by injecting flushing fluid 
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(Fig. 3), which together with sealing paste 14 ensures leakproof isolation of nonproducing 
sections of producing formation 18. 

Then drill string 1 (Fig. 1) together with sub 6 are unscrewed from upper shaped pipes 
12 and are lifted from well 11, expander 19 (Fig. 5) is connected to it, and it is lowered again 
into well 1 1 until it enters the upper portion of shaped pipes 12 (Fig. 3). By rotating drill 
string 1 together with expander 19, the final straightening of corrugations 13 is carried out 
and the walls of shaped pipes 12 are tightly squeezed against the walls of well 1 [sic: should 
be 1 1]. In this case, sealing paste 14 (Fig. 2) ensures reliable leaktightness of the casing 
string-borehole annular space of well 11. 

Then drill string 1 with expander 1 9 (Fig. 5) is lifted from well 1 1 and casing string 2 
is lowered into the well (Fig. 3) until its lower end enters upper shaped pipes 12 to form gap 
20 between this end, seat 7, and the walls of upper shaped pipes 12. Then ball valve 8 is 
released into well 1 1 and lands in seat 7, isolating the inner cavities of liner 3 and casing 2. 
Cement slurry is injected through casing string 2, after which its lower end is lowered as far 
as it will go in the narrow portion in adapter 5 (Fig. 4) and, after the cement slurry has 
hardened, the cement plug (not shown) formed inside casing string 2, ball valve 8, and seat 7 
are drilled out. 

In the case when temporary blind flanges 17 are placed in screen 4 (Fig. 1), the blind 
flanges are destroyed by injecting a calculated portion of acid into it (Fig. 4). Then well 1 1 is 
completed. 

In cases when producing formation 18 is tapped after a casing string 2 is lowered (for 
example, by an intermediate or flow string), then liner 3 is set by squeezing the walls of 
upper shaped pipes 12 against the inside walls of the lower end of casing string 2 (Fig. 6). 
For this purpose, taking into account the weight of liner 3 and screen 4, the required length is 
computed for upper shaped pipes 12 that will be used to place them. At the end of screen 4, 
shoe 21 (Fig. 5) is attached with seat 22 to accommodate ball 
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valve 23 and limit stop 24, preventing movement of valve 23 in the reverse direction. The 
interval of casing string 2 in which shaped pipes 1 2 should be set is reamed to size by an 
expander (not shown in the figure). Then expander 19, joined to the cylindrical portion 25 of 
upper shaped pipe 12 of liner 3 using left-hand thread 26, is connected to drill string 1, the 
tool assembled in this manner is lowered into well 1 1 (Fig. 5) and it is flushed, after which 
ball valve 23 is released, thereby closing off the opening in seat 22, and by injecting flushing 
fluid in the cavity of liner 3 and screen 4, the pressure required for pressurizing the entire 
assembly is created therein, under the action of which corrugations 13 are simultaneously 
straightened out for all shaped pipes 12 which were included in the equipment assembly. As 
a result of this, the walls of upper shaped pipes 12 are squeezed tightly against the wall of the 
lower end of casing string 2 (Fig. 6). 

In the case when shaped pipes 12 are included in the assembly to isolate 
nonproducing formations (Fig. 3) or when the entire screen 4 is made from shaped tubes 12, 
as shown in Figures 5 and 6, then the walls of these pipes 12 also are tightly squeezed against 
the wall of well 11. 

The stability of placement of liner 3 with screen 4 relative to axial displacement is 
checked by the tension and seating of the tool. Then by rotation of drill string 1 with 
expander 19 to the right, the latter is unscrewed from cylindrical end 25 of upper shaped pipe 
12. At the same time, lower rolling members 27 of expander 19, being lifted upward, expand 
thread 26 of cylindrical end 25, increasing its inside diameter. Then the tool is moved 
downward with simultaneous flushing and rotation of it to the right, as a result of which 
cylindrical ends 25 and upper shaped pipes 12 are further expanded by lower rolling members 
27 and upper members 28, which have a larger diameter than the lower members. 

When expansion of shaped pipes 12 is completed, together with casing string 2 they 
are pressurized to make them leaktight by creating pressure in them. If leaktightness has not 
been achieved, 
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then expansion is repeated. 

In cases when additional shaped pipes 12 are included in assembly of liner 3 or screen 
4 (Fig. 3) or when the entire screen 4 is made from shaped pipes 12 (Figs. 5 and 6), 
perforated holes 16 are closed off by blind flanges 17 made from chemically degradable 
material which, after the operations of setting liner 3 with screen 4 are completed, are 
destroyed by injection of the appropriate chemical reagent. 

Commercial applicability 

The proposed method makes it possible to reliably isolate the producing formation 
from overlying nonproducing formations, and also from other nonproducing sections of the 
well that are adjacent to it and interbedded with it, without cementing the screen liner. In this 
case, the technology for placement of screen liners is simplified and expenses are reduced as 
a result of the elimination of disconnectors and suspension devices of complex design used to 
set liners and also elimination of their cementing, which is associated with failures and costs 
in time spent waiting for hardening of the cement slurry. 

Furthermore, the proposed method makes it possible to extend the range of its 
application, since it can be used in both a cased and an uncased wellbore, independent of the 
presence of zones of lost circulation or water entry, and practically without a substantial 
decrease in the well diameter. 
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CLAIMS 

1 . A method of well completion including tapping a producing formation (18), 
lowering and setting a casing string (2) and a liner (3) with screen (4) in well (11) with 
provision for their leakproof joining to each other, and isolation of nonproducing sections 
from producing sections, distinguished by the fact that casing string (2) and liner (3) with 
screen (4) are separately lowered into well (1 1) and their leakproof joining is accomplished 
within well (1 1), where before liner (3) is lowered into well (1 1), at least one of pipes (12) of 
liner (3) is shaped to form at least two longitudinal corrugations (13) and cylindrical ends 
(25) with threads (26), and after liner (3) is lowered into well (1 1), shaped pipe (12) is 
expanded to set liner (3) in well (1 1) and to isolate nonproducing formations from producing 
formations. 

2. A method as in Claim 1 , distinguished by the fact that, after producing formation 
(1 8) is tapped, liner (3) with screen (4) is lowered into well (1 1) and it is placed in producing 
formation (18) by squeezing at least one shaped pipe (12) against the wall of well (1 1) during 
its expansion, and then casing string (2), the lower end of which is joined in a leakproof 
manner to the upper end of liner (3). 

3 ; A method as in Claim 1 , distinguished by the fact that first casing string (2) is 
lowered into well (11) down to producing formation (1 8) and set, and then after producing 
formation (18) is tapped, liner (3) with screen (4) is lowered through this string and, by 
expansion of shaped pipe (12), it is set in well (1 1), where shaped pipe (12) is squeezed 
against the wall of the lower end of casing string (2), ensuring that it makes a leakproof join 
with liner (3). 
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